CO exchange of the oxyferrous complexes of endothelial nitric-oxide synthase oxygenase domain in the presence of 4-amino-tetrahydrobiopterin.
Tetrahydrobiopterin (BH4) is an essential cofactor of nitric-oxide synthase (NOS) that serves as a 1-electron donor to the oxyferrous-heme complex. 4-Amino-tetrahydrobiopterin (4-amino-BH4) inhibits NO synthesis, although it has similar redox properties. We recently reported that 4-amino-BH4 is capable of electron transfer to Fe(II).O(2) in cryogenic single-turnover [J. Biol. Chem. 278 (2003) 48602]. We also suggested that BH4 serves as a proton donor to the Fe(II).O(2)(-) complex, and that 4-amino-BH4 cannot perform this second essential function. To corroborate these claims and to further characterize the intermediates observed after oxygenation of NOS in the presence of 4-amino-BH4, we added CO immediately after O(2) addition to the reduced oxygenase domain of endothelial NOS at -30 degrees C. This resulted in complete formation of a P450-type Fe(II).CO complex with either Arg or NG-hydroxy-L-arginine as the substrate. In the presence of 4-amino-BH2, which is redox-inactive, the same procedure yielded ferric heme with either substrate, without formation of any Fe(II).CO complex. We conclude: (i) O(2) binding to ferrous heme in the presence of 4-amino-BH2 is essentially irreversible; (ii) 4-amino-BH4 can reduce the oxyferrous complex; (iii) O(2)(-), rather than H(2)O(2) is the immediate product of uncoupled catalysis in the presence of 4-amino-BH4.